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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312 S85Results:Magnetic collectionwas able to collect a measurable amount of
CTX-II from bovine synovial ﬂuid (Figure 3). The amount of antibody
following magnetic collection can be quantiﬁed using HRP analysis
(Figure 4), and the amount of biomarker following magnetic collection
can be quantiﬁed using ELISA. Combined, these data along with the
calibrations described in Figure 2 can be used to determine the initial
amount of biomarker within a joint.
Conclusions:We have developed a newmagnetic harvesting technique
for the analysis of joint-level OA biomarkers. Moreover, since the
magnetic collection is not dependent upon the removal of synovial
ﬂuid, magnetic collection could potentially be used to collect
biomarkers from small joints with complex geometries, such as the
metacarpophalangeal joints. While further work is necessary to
demonstrate clinical safety, magnetic collection may be used more
immediately as a research tool to better understand joint-level molec-
ular changes occurring within rodent preclinical OA models.Figure 3. CTX-II collected from bovine synovial ﬂuid in vitro.Ă
Figure 4. Determination of the amount of total antibody collected. Antibody attached
to the harvested particles can be quantiﬁed using a reaction of the TMB substrate and
the HRP conjugated to the anti-CTX-II antibody. The reading are then compared to
solution of known antibody concentrations.144
PREDICTING KNEE JOINT LOADS IN ADULTS WITH KNEE
OSTEOARTHRITIS: THE INTENSIVE DIET AND EXERCISE FOR ARTHRITIS
TRIAL (IDEA)
P. DeVita y, D. Beavers z, R.F. Loeser z, D.J. Hunter x, C. Legault z,
J. Newman k, S.P. Messier k. y East Carolina Univ., Greenville, NC, USA;
zWake Forest Sch. of Med., Winston-Salem, NC, USA; xUniv. of Sydney,
Sydney, Australia; kWake Forest Univ., Winston-Salem, NC, USA
Purpose: Knee joint loads in walking are a mechanistic pathway to
initiation and progression of knee osteoarthritis (OA). These loads have
been shown to be modiﬁable through alterations in walking biome-
chanics in healthy individuals. Our purpose was to determine the gait
characteristics in individuals with knee OA that predict knee joint loads
to identify potential load-reducing behavioral adaptations.
Methods: The Intensive Diet and Exercise for Arthritis trial (IDEA) was
a prospective, single-blind, randomized controlled trial that enrolled
454 overweight and obese (mass:92.9 kg, height:1.66 m, BMI:33.6 kg/
m2), older (age:65.6 yrs) female (72%) and male adults with pain and
radiographic evidence of tibiofemoral OA (KL:2-3). After providing
written informed consent participants were assessed with three-
dimensional gait analysis using force plate and motion capture systems.
Gait biomechanics were assessed through standard inverse dynamics
followed by the application of a biomechanical knee model predicting
tibio-femoral compressive and shear forces. These forces were then
correlated with gait characteristics shown to be related to and causative
of knee loads in healthy adults, body weight and height, and WOMAC
pain and stiffness scores through Pearson ProductMoment Correlations.
Results: Mean baseline WOMAC pain and stiffness scores were: 6.45
(3.11), 3.49 (1.57). Mean baseline gait characteristics included: stride
length and rate: 1.30 (0.17) m, 0.93 (0.07) Hz; walking velocity: 1.21
(0.19) m/s; knee ﬂexion after heel strike: 27.4 (11.0) degrees; knee
compressive and shear forces: 2,683 (938) N, 397 (144) N. Signiﬁcant
correlations with knee compressive and shear forces are listed in table 1
in order of strongest toweakest. The relationships were similar between
all variables and knee compression and shear but slightly weaker for
shear. Pain, stiffness and stride rate were not related to knee loads.
Conclusions: Along with losing weight, older adults with knee OA can
enact behavioral changes in their locomotion biomechanics to reduce
knee joint loads. These include using shorter stride lengths with less
knee ﬂexion and walking at slower velocities. This combination of gait
adaptations is feasible in that it is well established that shorter strides
have less knee ﬂexion and produce slower gaits. The simple recom-
mendation of reducing stride length which would also reduce knee
ﬂexionandvelocitymaybe sufﬁcient to favorablyalter gait in adultswith
knee OA. Additionally, the relationships between these gait character-
istics and knee loads are similar to those previously reported for healthy
adults. We conjecture that pain and stiffness were not related to knee
joint loads in the current sample because these adultswerehomogenous
in their pain scores, had already adapted to pain and stiffness, and that
most amounts of pain or stiffness may elicit similar gait adaptations. It
remains to be investigated whether these gait adaptations, if initiated
soon after the onset of knee OA can alter the rate of disease progression.
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Signiﬁcant correlation coefﬁcients (all p<0.05)
Weight Height Stride Length Velocity Knee Flexion BMI
Knee Compression 0.61 0.61 0.65 0.47 0.44 0.25
Knee Shear 0.51 0.50 0.46 0.38 0.19 0.21145
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